Introduction
Fluid cognitive skills, such reasoning, working memory, and processing speed, are highly correlated with performance in school [1, 2 ] . Many attempts have been made to improve cognitive skills in children with varying degrees of success [3, 4] , and with only limited evidence of transfer to academic performance [5, 6] . Failures in cognitive training studies are so common that some have argued that cognitive skills are fixed [7] . However, the concept of fixed cognition is difficult to reconcile with the overwhelming evidence that brain systems are highly plastic [8] . More likely, we simply have not yet discovered the optimal way to promote cognitive plasticity.
The basic science of cognitive plasticity is in its infancy, as is the translational science of developing cognitive interventions. In contrast, the visual system offers a well-studied paradigm of neuroplasticity, both in terms of basic mechanisms, and in terms of real-world applications. In this review, we discuss important findings from visual neuroscience and their relationship to the development of treatments for individuals with visual deficits. Then, we draw analogies to the neuroscience of cognitive plasticity, and to efforts to improve fluid cognitive skills and academic achievement in children from disadvantaged backgrounds. Finally, we discuss future directions for research on visual and cognitive plasticity, and how these fields can be mutually informative.
Visual neuroscience and clinical treatment: a test-case for neuroscience-informed intervention
It is well known that the visual system requires experience for the development of normal visual function [9] . If the brain is deprived of the normal patterns of visual experience during development, enduring deficits can result. In the extreme, some visual functions are subject to 'critical periods' -fixed and finite durations of heightened brain plasticity, often occurring early in life. Studies in animals suggest that the mediation and eventual closure of critical periods in visual cortex rely on a diverse set of mechanisms including: myelination [10], the maturation of inhibitory neurons [11] , and the formation of perineuronal nets that stabilize cellular structures [12, 13] . Many such studies use monocular deprivation paradigms, in which one eye is physically occluded or otherwise weakened with respect to the other. Because primary visual cortex is organized in ocular dominance columns, these studies allow for the close examination of how deprivation affects cortex devoted to input from each eye.
In humans, a relatively prevalent example of deprivation during a critical period is amblyopia, a condition that can occur in young children if one eye has a much larger refractive error than the other (is more out of focus) or is misaligned with the other ('lazy eye'). Amblyopia is estimated to affect approximately 3% of the population [14] , and encompasses a constellation of visual deficits that range from poor visual acuity (or clarity) in the weaker eye, to lack of stereovision, to higher-level issues related to visual processing. The similarities between amblyopic visual experience and animal models of monocular deprivation suggest that their effects on the visual system may be mediated by similar neural mechanisms [15] . Related to this idea, recent interest in how therapies for amblyopia may exploit different aspects of neural 
